On 28/4/6I a 17-year-old American kanamycin (30 ,ug.) and neomycin (30 ,ug.) . Treatment was commenced with streptomycin 0.5 g. six-hourly and chloramphenicol 0.5 g. six-hourly, until the 20/5/6I, but without improvement in the clinical state, and the cell count remained at i[,8oo/cu. mm. E. coli was again cultured from the CSF. In view of the report on the sensitivity of the organism, kanamycin 0.5 g. six-hourly was substituted for chloramphenicol.
By 23/5/6I it became obvious that the meningitis was not being controlled and the cell count had risen to 15,000. On this date the sensitivity of the organism to Penbritin was determined, the minimal inhibitory concentration (MIC) being 2.5 1tg./ml.; 500 mg. of Penbritin were given orally and continued six-hourly. The Penbritin le%el in the CSF at midday on 24/5/6x, i.e., six hours after the third dose, was 2.42 ,ug./ml. The patient remained pyrexial, confused and restless and therefore it was decided to inject the drug intrathecally despite the fact that it had not previously been given by this route. The preparation used was a 2% solution of Penbritin in pyrogen-free distilled water brought to a pH of 7.3 with freshly made N/i sodium hydroxide. Intrathecal Penbritin was continued, 20 mg. twice daily, in addition to 500 mg. of the oral preparation six-hourly until 29/5/6I. The intrathecal dose was then raised to 40 mg. twice daily, as the sensitivity of the E. coli had decreased, the MIC of the organism being 12.5 ,Lg./ml. Clinically the patient's condition improved, the confusion being less, the temperature settled and the meningism subsided.
The cerebro-spinal rhinorrhcea persisted and on 5/6/6I, as the CSF was sterile, craniotomy was carried out by Mr. L. S. Walsh, with a view to closing the leak. At operation no fracture of the anterior fossa could be detected and the dura appeared intact. As, however, the leak had been consistently from the left nostril it was thought that this may have been through the left side of the cribriform plate. The left olfactory tract and bulb were removed and the olfactory groove plugged with Oxycel. The immediate post-operative period was uneventful and there was no further leakage of CSF. As E. coli had not been isolated since 28/5/6I, Penbritin was discontinued on 14/6/6I. . -On 6/6/6i a growth of Candida albicans was obtained from the CSF for the first time and it was isolated from specimens taken on five of the next six days. In addition the organism was found in a throat swab and in the stools. As persistent positive cultures were being obtained and.the cell count had also risen in the CSF, it was considered that monilia m-eningitis had supervened. Amphotericin B. has been used inttavenously (Seabury and Dascomb, 1958) and it was shown that therapeutic levels of the drug could not be obtained in the CSF. The highest CSF level attained using the intra- Over the course of the next four weeks the patient's general condition improved and he put on over a stone in weight. Spikes of fever continued to occur, however, with coincidental elevation of the cell count in the CSF which remained consistently high (above IOO/ cu. mm.). On 24/7/6I ventriculography was carried out to exclude the presence of a residual localized collection of pus. On inserting the brain cannula the intraventricular pressure was found to be raised, the lateral ventricles were symmetrically markedly dilated, as were the third and fourth ventricles, and little if any air left the fourth ventricle.
Unfortunately, progress was not maintained and over the weeks that followed he became progressively more apathetic, occasionally vomiting, giving only a very limited verbal response and showing little spontaneous activity. On examination at the time of transfer to another hospital there was slight bulging over the burrholes but no papillcedema. He showed moderately severe signs of brain-stem damage, there being marked defect of conjugate gaze, inequality of the pupils, dysarthria and a brisk jaw-jerk. The right hemiparesis was still improving, but superimposed upon the pyramidal signs there was ataxia of the right arm, out of proportion to the clumsiness one would expect with a hemiparesis of this order. Both plantar responses were extensor.
Discussion
The internal hydrocephalus resulting from obstruction to the circulation of the CSF partially explained the clinical condition. Ventriculography excluded the presence of a sizeable collection of pus which would have accounted for the high cell c6unt in the CSF. Residual basal meningitis remained a possibility, although no organism could be isolated. A foreign-body reaction to the Oxycel inserted at operation would not be expected .to produce a high cell count in the CSF over a long period.
In spite of the occurrence of this unfortunate sequel of Monilia meningitis, it is fair to say that Penbritin in this patient undoubtedly controlled his infection, for without it there can be no doubt that he would have perished during the acute meningitic stage.
The improvement was reflected in the rapid disappearance of pus cells from the CSF. Within I3 days of the commencement of treatment he was fit for operation. Had his post-operative convalescence not been interrupted by the appearance of monilia, there is every reason to suppose that he would have made a more complete recovery. The monilia infection presumably arose from his nose through a crack in the cribriform plate, since the organism had been isolated from the throat, and was a very unfortunate complication, being one of the few organisms not touched by the various antibiotics he was given.
Over the course of five days, the MIC of this strain of E. coli rose from 2.5 ,ug./ml. to I2.5 Vtg./ml.
Doubling the intrathecal dose produced no untoward effects and the CSF was sterilized on this dosage. It is not known what the maximum tolerated dose of Penbritin is, intrathecally. Penbritin, with its apparent complete lack of toxicity and its prompt action, clearly merits further trial in the treatment of meningitis caused by Gramnegative organisms.
Our patient was given twice-daily intrathecal injections of Penbritin. This is probably not essential in a straightforward meningitis, if there is no leakage of CSF, but further investigation is required into the maintenance of drug levels in the CSF in an uncomplicated case.
Summary
A case of E. coli meningitis is described, complicating a head injury. Treatment with systemic and intrathecal Penbritin cleared the CSF of infection by the Gram-negative bacillus. The role of the drug in the treatment of intracranial infections is discussed. Owing to the rarity of this condition in the young and the importance of precise diagnosis it was considered worthwhile to record the following case; according to our records this is the first such case below the age of 25 years to be admitted to this hospital during the last 14 years. Case Report N.M., an unmarried Irish woman aged 24 years, was admitted to this hospital in December I960 with weakness of the legs and difflculty in walking. She had been a barmaid until one year before; her alcoholic intake had been ' several shorts on two or three nights a week' and she usually smoked 20 to 30 cigarettes a day. Her father died at 42 years of age of diabetes mellitus and a paternal aunt also had diabetes mellitus. There was no family history of armmia.
During the last year she had noticed shortness of breath on exertion with slight swelling of the ankles in the evenings; there was also a cough with a little yellow sputum. Her appetite was poor, there was no indigestion but she complained of increased thirst.
Three months before admission she saw her doctor with backache and painful' frequent micturition; this was treated firstly with sulphonamides and finally responded fully to injections of streptomycin for I2 days.
One month before she had gone to bed with ' flu '; she had pyrexia, backache and aching all over. There was no further frequency of micturition but she thought her urine was cloudy and ' chocolate ' coloured, and this appearance gradually cleared after about two weeks. One week'after being in bed she stated that she suddenly became numb from the waist downwards and could not walk properly-she fell twice and felt as though
